Background: There are very limited data available on 30-day readmissions for ethnic minority patients with cirrhosis. The aim of the study was to identify the risk factors for 30-day readmission in ethnic minority patients admitted for cirrhosis.
Introduction
According to United States Census Bureau's survey, 58.9 million Hispanics accounted for 18.1% of United States total population and were the largest ethnic minority in United States in 2017. Total population of African Americans in United States in 2017 was 47.4 million. Significant health disparities undermine the health system in Unites States. In 2017, about 17.8% of Hispanics and 10% of African Americans had no health insurance [1] . On the other hand, the highest prevalence of cirrhosis is found among Hispanics [2] . Chronic liver disease and cirrhosis ranked as seventh leading cause of death among Hispanics in 2016, while for the Whites and African Americans, cirrhosis-related deaths did not find place in top 10 causes [3] .
Liver cirrhosis puts a significant burden on the health care system. National Health and Nutrition Examination Survey data reveal higher prevalence of liver cirrhosis than previously predicted [4] . There were estimated 633,323 individuals with liver cirrhosis between 1993 and 2010. With disease progression, patients with liver cirrhosis present with various features of decompensation. The clinical presentation of decompensated liver cirrhosis involves manifestations of end-organ damage including portal hypertension and porto-systemic shunting leading to hepatic encephalopathy, renal insufficiency, variceal bleeding and uncontrolled ascites [5] . Management of a patient with decompensated liver cirrhosis in an ambulatory setting is a challenge due to complexity of the disease and often requires hospitalization.
Hospitalization of patients with liver cirrhosis incurs a high health care expenditure [6] . A single hospitalization cost is estimated to be $15,000 [6] , and it carries a 37% risk of readmission, which further intensifies the cost to $20,000 per hospitalized visit [7] . Another study estimated the total cost of all admissions related to decompensated cirrhosis to be 1.8 billion, and an additional 0.5 billion due to readmissions [8] . The Patient Protection and Affordable Care Act has added a new horizon to the value-based health care model. Hospitals are held accountable and often penalized for the readmissions within 30 days of discharge [9] . Center for Medicare and Medicaid Services (CMS) has implemented hospital readmission reduction program (HRRP) that reduces payments for 30-day readmissions related to six conditions or procedures [10] . At this point, readmissions related to liver cirrhosis are not a component of the HRRP. However, readmissions related to any condition are considered a marker of poor health care delivery. Hence, it is imperative for the hospitals to first identify patients with cirrhosis at risk for readmission, and then structure a program utilizing appropriate resources to prevent such readmissions.
Liver Cirrhosis-Related Readmissions in USA Gastroenterol Res. 2020;13(1): [11] [12] [13] [14] [15] [16] [17] [18] Efforts have been made to identify the risk factors for readmissions related to other diseases like congestive heart failure (CHF) [11] . Various evidence-based interventions targeting those at risk for CHF-related readmissions have been implemented to attain success in reducing the burden of readmission [12] . Akin to CHF, there has been an effort to identify patients with liver cirrhosis-related readmissions [13] . Studies so far in patients with cirrhosis have identified variable risk factors for cirrhosis patients' readmissions. Higher model for end-stage liver disease (MELD) score has been associated with higher rate of readmissions and these readmissions have been linked to higher mortality rates [14] .
Our institution serves the underserved minority population in South Bronx with majority of them being Hispanics and African Americans. In our study, we intend to identify the risk factors for 30-day readmissions related to liver cirrhosis in this minority population. This will assist in implementation of adequate measures to prevent the readmissions in this underserved population.
Materials and Methods
Our study was a retrospective review. The study was performed as per the Declaration of Helsinki and protocol was approved by Institution Review Board (IRB) of BronxCare Health System. The study period was from January 2009 to December of 2011.
Study population
All hospitalized patients with ICD9 or ICD10 code inclusive of liver cirrhosis or related complications, namely hepatic encephalopathy, variceal bleeding, worsening ascites, spontaneous bacterial peritonitis, hepato-renal syndrome and hepatocellular carcinoma were extracted. The first admission during the study period was considered as the index admission and further readmissions if any were noted. The admission records were reviewed to determine the reason for readmission.
Study groups
The study population of these patients with liver cirrhosis was divided into two groups based on their readmission within 30 days of discharge. The study groups were named as: 1) Patients with readmission and 2) Patients with no readmission.
Demographic information, co-morbid conditions and laboratory parameters
The demographic information like age, gender and ethnicity were reviewed from the electronic medical record (EMR). Chart review was also performed to document the co-morbid conditions in these patients. The laboratory parameters at the time of index admission were used for study analysis.
Liver cirrhosis scoring indices and alcohol use
The MELD score, MELD-sodium (MELD-Na) score and Child-Pugh-Turcotte (CPT) were calculated based on assessment at the time of the index admission. The physician documentation in the EMR was reviewed to obtain the history of alcohol use.
Discharge disposition and number of medications at the time of discharge
The discharge orders were reviewed for the discharge disposition location, which included three main groups, namely discharge to nursing home, discharge to home with services and discharge to home with no services. The discharge instruction documentation and prescription writer in EMR were reviewed for the number of medications prescribed at the time of discharge. The patients who had death during the index hospital visit or had signed out against the medical advice were not included for the further analysis.
Ambulatory clinic follow-up
The clinic visits within the hospital and primary care network were reviewed to account for the post-discharge follow-ups. Based on number of days from the time of hospital discharge to clinic follow-up, patients were divided into three groups: 7 days clinic follow-up, 8 -14 days clinic follow-up and 15 -30 days clinic follow-up.
Statistical analysis
The co-morbid conditions, demographic data, laboratory parameter, discharge disposition location and post-discharge follow-up were stratified across the two groups: patients with readmission and patients with no readmission. Categorical variables were reported with frequency and percentage. Continuous variables were reported with mean and standard deviation. P-value less than 0.05 was considered statistically significant.
Results
A total of 1,373 patient visits were identified and reviewed during the study period from which 960 patient visits had the liver cirrhosis as the primary diagnosis for hospitalization. There were 568 patient visits that had death or discharge against the medical advice as discharge disposition and hence they were excluded from the study (Fig. 1) . The study population included remaining 392 patient visits which comprised of 183 unique patients. There were 79 patients in "readmission group" and 104 in "no readmission group".
The baseline characteristics of both the groups were comparable except for hepatitis B status and the platelet count (Ta-ble 1). There was no significant difference in the mean age of the patients between the two groups of no readmission (58.3 years) versus those who had readmission (59.8 years). Majority of them were male in both the groups. There was no significant difference in race distribution between the two groups. Hispanics were predominant in both the groups, followed by African Americans. Patients with chronic hepatitis B were more common in readmission group (n = 5, 6.33%) as compared to the no readmission group (n = 1, 0.9%) and this difference was statistically significant (P = 0.04). There was no significant difference in the other cardiac, pulmonary and oncological co-morbidities. The HIV-positive patients were distributed equally in both the groups. The liver serology including alanine amino transferase (ALT), total bilirubin and prothrombin time were comparable among both the groups. The platelet count of patients in the readmission group at discharge was significantly lower than those with no readmission (89,000 vs. 124,000, P = 0.006).
The comparison of MELD score for the readmission and no readmission group revealed no statistical significance (Table 2). MELD score of patients with no readmission was 15 (+8) as compared to 16 (+6) of those with readmission. However, CPT class did impact the readmission rates. Patients with the CPT class A were less likely to be readmitted than patients with the CPT class B and C. History of active alcohol use was noted as one of the risk factors of readmission. There was a total of 44 (55%) patients with alcohol use within 1 month in readmission group as compared to 34 (32.6%) patients in the no readmission group (P = 0.002).
There were no significant differences when reasons for admission were compared between the two groups (Table 3) . Ascites was the predominant indication for the admission in both groups contributing to 45.6% in the readmission group versus 42.3% in the no readmission group. Hepatic encephalopathy was the second common cause for the admissions. Those who were discharged to skilled home facility were more likely to have 30-day readmissions. Only a few patients were discharged to their home with no services (n = 4) whereas discharge disposition to home with home care services was equally distributed in both the groups (Table 3) . Number of medications prescribed at the time of discharge from the hospital was a significant risk factor for readmission. Patients with seven or more medications per day at the time of discharge were at higher risk for readmissions (P = 0.005).
We further analyzed the group of patients with readmissions. We compared the reason for hospitalization at their Liver Cirrhosis-Related Readmissions in USA Gastroenterol Res. 2020;13(1): [11] [12] [13] [14] [15] [16] [17] [18] index hospitalization to the reason for hospitalization during their subsequent visit (Table 4) . Ascites and hepatic encephalopathy were the two most common reasons for hospitalization leading to readmissions. There was no statistical difference when the reason for hospitalization was compared among index and subsequent hospitalization in the readmission group. The post-hospital discharge ambulatory follow-up did not have significant impact to prevent the 30-day readmission (Table 5 ). The post-discharge clinic follow-ups within 7 days, 8 -14 days and 15 -30 days were evenly distributed in both the groups. From the patients who had follow-up in the ambulatory clinic, majority of them were evaluated by primary care physicians with 23 (22.1%) patients in the no readmission group as opposed to 17 (21.5%) patients in the readmission group. There was no significant difference in the 90-day mortality between both the groups. Patel
In the study group of patients with readmissions, we wanted to identify those at highest risk for readmission. Hence, we identified patients with more than four hospital visits during the study period and analyzed them further. We noted that 31% (n = 31/79) of patients contributed towards 61% (176/212) of hospital visits (Table 6 ). Implementation of measures in this high-risk group may subsequently reduce the readmission rates.
We performed a multivariate analysis for predictors of readmission in patients with liver cirrhosis (Table 7) . Alcohol use within 1 month of admission, number of medications prescribed at the time of discharge and platelet count were found to be independent predictors for liver cirrhosis-related readmission. Alcohol use can lead to thrombocytopenia; however, lower platelet count predicted readmission independent of patient's alcohol use. Discharge to nursing home was not Liver Cirrhosis-Related Readmissions in USA Gastroenterol Res. 2020;13(1): [11] [12] [13] [14] [15] [16] [17] [18] an independent risk factor for readmission on multi-variate analysis.
Discussion
Reducing hospital readmission rates has attracted the policymakers as a way of reducing health care expenditure and improving the quality of health care delivered. Under the Affordable Care Act, CMS in 2012 decided to impose financial penalties on hospitals with higher readmission rates. Liver cirrhosis-related readmissions are currently not included in the HRRP program; however, given the positive results with current medical conditions subjected to HRRP as well as greater scrutiny of readmissions by policymakers, it can certainly be considered for the future programs. Though it is debatable if readmissions in patients with cirrhosis are preventable, studies have tried to identify risk factors which may be modifiable and help prevent unplanned readmissions. Unplanned readmission is a more complex problem than just a marker of poor health care delivery. Several factors other than disease process itself, like lack of social support, socio-economic status, lack of health insurance and level of education play a role in increasing the risk of readmission. Nevertheless, readmissions in patients with cirrhosis have a negative impact on patient's overall health, quality of life as well as equally the family. Hence, it is important to find ways to reduce readmissions in patients with cirrhosis.
In our study, 30-day readmission rate among our patients with cirrhosis was 26.5%. Risk factors for readmissions included higher CPT class, a greater number of medications at discharge, lower platelet count and active alcohol use. Readmission rates in patients with cirrhosis may get impacted due to other coexisting medical conditions like CHF and hence can create a bias while studying predictors of liver cirrhosis-related readmission. Thus, in our study we included patients with liver cirrhosis only as a reason for the initial hospitalization or readmission, excluding any other non-cirrhosis reason for re- Total number of patients with readmission 79 212
Total number of patients at highest risk for readmission 29 (31%) 176 (61%)
a Patients at the highest risk for readmission who had four or more hospital visits during the study period. admission. Additionally, to understand patient characteristics influencing readmissions, we included unique patients rather multiple hospital visits for the patient who had readmission. In general, advanced age, regardless of other medical comorbidities, is a significant independent risk factor that contributes towards readmissions. The majority of admissions to hospitals are estimated to be in age groups of 65 years and above [15] . However, given the increased prevalence of liver cirrhosis at an earlier age, mean age of patients in our study was 58.6 years, which does corroborate with the findings in the other studies [16] . In our study, age was not a predictor of readmission related to liver cirrhosis and this finding is similar to other studies [17] .
Patients with higher MELD score are at risk for the readmission [7] . In our study population, patients in readmission group did have a higher MELD score and MELD-Na score as compared to patients with no readmission. However, this difference did not reach statistical significance. We noticed no significant difference in serum chemistry parameters like bilirubin, creatinine and prothrombin time among the two groups and hence the statistically insignificant MELD and MELD-Na score between the two groups. However, higher CPT class was a risk factor for the readmission. Uncontrolled ascites, nutritional status and hepatic encephalopathy are factors included in CPT score that are not accounted for in the MELD scoring system. In our study, we found that patients with the CPT class C were at higher risk for readmission. Readmission group in our study had no patient with CPT class A, hence reinforcing the association between higher CPT class and risk of readmission.
Thrombocytopenia in patients with chronic liver disease results from portal hypertension-induced hypersplenism and depressed thrombopoietin level [18] . There may be no correlation between hepatic dysfunction and platelet count in patients with liver cirrhosis [19] . However, lower platelet count has been identified as a risk factor for the readmission in patients with liver cirrhosis [19] . We also found thrombocytopenia as an independent risk factor for liver cirrhosis-related readmission.
Early outpatient follow-up and prompt recognition of factors accounting for the hospitalization may reduce the readmission rates. Studies have shown beneficial effects of followup within 7 days of hospital discharge [20] . In our study, we did not find any difference in the readmission rates in patients with 7 days, 8 -14 days or 15 -30 days follow-up after hospitalization. Overall, we had 40% of patient follow-up within 1 month in the no readmission group and 44% in the readmission group. Within 7 days, we had 13% patient follow-up in the no readmission group and 14% in the readmission group. It is not clear if higher follow-up rates within a week in our patients would make a difference. Similar to other studies, we found no added advantage of having a patient follow-up with a gastroenterologist as compared to an internist [17] .
Resources to manage patients with decompensated cirrhosis in an ambulatory setting are limited. Patients with volume overload and massive ascites who are on titrating doses of diuretics need close monitoring. Similarly, patients with history of hepatic encephalopathy need close monitoring of factors that can precipitate encephalopathy. Patients who reside in a nursing home are continuously under nursing care and hence have a better chance of recognizing a decompensation or other complications early in patients with cirrhosis. This early recognition of problems may contribute towards higher trend of readmissions in patients at nursing homes as noted in our study.
Patients in our study who were discharged with more than seven medications were more likely to have readmission related to liver cirrhosis. Pharmacological interactions and risk of non-compliance can explain increasing risk of readmission with more medications at the time of discharge. Our results are similar to findings also reported by Volk et al [7] . Patients taking a greater number of medications may mean having more co-morbid conditions or having uncontrolled comorbid conditions requiring more medications. As seen in Table 1 , except for hepatitis B which had an overall low number of patients, there was no significant difference in the number of comorbid conditions in the two groups. Patients who take a greater number of medications require close attention and monitoring, which may not be possible in patients with cirrhosis especially who have hepatic encephalopathy. Similar to other studies [8] , hepatic encephalopathy and ascites were the two most common cirrhosis-related complications leading to the admission in our patients (Table 4) . This may suggest a greater number of patients who required diuresis for ascites management developed electrolyte imbalance leading to hepatic encephalopathy. However, there was no difference in serum sodium and potassium levels between the two groups.
Chronic alcohol use is a significant risk factor for developing cirrhosis. In United States, alcohol accounts for approximately 36% of cases with cirrhosis. Hispanic patients constitute the highest proportion of alcohol-related cirrhosis population. Given the increasing trends of alcohol misuse among young people, prevalence of alcoholic cirrhosis is on the rise [2] . Hence, alcohol misuse significantly contributes towards the overall burden of chronic liver disease. In our study as well, we found a significantly higher number of patients with active alcohol use in the readmission group as compared to no readmission group (55% vs. 33%, P = 0.002).
Limitations of our study include retrospective design and single center data. We included patient's admission to our facility only and did not take admissions to other facility into account. Other important risk factors for readmission like social support, level of education, socio-economic status could not be looked at due to retrospective design of the study, and further studies are needed to explore the impact of these important social factors.
In conclusion, this study depicts that readmission in patients with cirrhosis are common. Platelet count at discharge, history of alcohol use and more than seven medications at discharge in Hispanic and African American patients admitted for cirrhosis are independent predictors of readmission. Only some of these risk factors are possibly modifiable. Unplanned readmission is a more complex problem than just a marker of poor health care delivery. Social factors like lack of family support, socio-economic status, lack of health insurance and level of education, all play an important role in the overall well-being of the patients with cirrhosis. Studies with larger number of patients and studying broader aspects of readmission are needed to guide future interventions to reduce readmission rate and Liver Cirrhosis-Related Readmissions in USA Gastroenterol Res. 2020;13(1): [11] [12] [13] [14] [15] [16] [17] [18] health care costs related to cirrhosis readmissions.
